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Introduction 
About 9 years ago the World Health Organi-
sation [WHO] pronounced that “neurological 
disorders will be one of the greatest threats to 
public health” (World Health Organization, 
2006). Neurological conditions including men-
tal disorders are diseases of the brain, spinal 
cord, peripheral nerves, and neuromuscular 
tissues (World Health Organization, 2014). 
There are more than 600 known neurological 
conditions (National Institute of Neurological 
Disorders & Stroke, 2014) of traumatic, pri-
mary or acquired nature, and their presenta-
tions may range from episodic, progressive or 
relapsing states. Neurological diseases affect 
all ages but are more common in people old-
er than 45 years (MacDonald, Cockkerall, 
Saner & Shorvon, 2000).  It is a fact that most 
neurological conditions pose a degree of dis-
abling impairments, functional limitations and  
chronic suffering on the individuals thus in-
creased utility of hospital, health and care 
services. That is, a person living with a neuro-
logical condition often has numerous complex 
needs which tend to escalate over time and 
require continuous or periodic input from a 
wide range of health and support services 
(Freeman & Thompson, 2000; Boter, Rinkel, 
de Haan &HESTIA Study Group, 2004). 
Though neurological care in Australia ac-
counts for the second largest health expendi-
ture (National Health Priority Action Council, 
2006) service gaps exist. This is due to the 
increasing prevalence of neurological condi-
tions and accumulation of needs and demand 
of the neurological community by large.  In 
Western Australia (WA) a Neurocare program 
was developed in late 1990s as a measure to 
improve access to neurological support by 
people living within rural regions. The Neuro-
care program is led by community neurologi-
cal nurses (CNNs) and funded by the Home 
and Community Care (HACC) Western Aus-
tralia Department of Health. The CNN prac-
tice is supported by a postgraduate communi-
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ty neurological nursing qualification, which 
emphasizes person-centre wellness principles 
from the International Classification of Func-
tioning, Disability and Health framework 
(World Health Organisation, 2002). These 
CNNs have wide ranging local service 
knowledge and navigating skills that drive the 
best health outcomes for people living with a 
wide spectrum of neurological conditions. 
They guide, support and connect individuals 
to primary care, specialists, health care as 
well as many support and social services. 
They also provide education to the wider com-
munity and other health professionals and 
caregivers. More importantly this specialised 
nurse support service plays a vital role in 
managing health in all stages of a neurological 
disease, thus it has the potential to free up 
scarce health resources. The Neurocare pro-
gram is gaining international standing and 
recognition; and evidence is mounting that 
many organizations are beginning to align 
their disease-specific service with this model 
of generic nurse-led neurological service. 
Similar programs of generic community neu-
rology service   have been cited in the litera-
ture  (Jack, Kirton, O’Brien & Roe, 2009).   
Nature and Significance of the Problem 
In discussions with a WA Health Services sen-
ior executive (August, 2011), it was found that 
neurological patients account for at least one 
third (39%) of daily hospital bed usage. It was 
also noted there was an upward demand 
trend for neurological care which will continue 
to increase as the population grows and ages. 
In fact, in 2012 there were 31,804 hospital 
admissions due to primary nervous system 
diseases, and these admissions accounted for 
a total of 340,627 hospital bed-days 
(Government of WA, 2015). 
Furthermore, current resources for neurologi-
cal services in WA appear to be disproportion-
ately distributed. This has created an inequita-
ble access issue between the metropolitan 
service hub and services within the rural re-
gions. For example, only one neurologist visit 
occurs in the mid-west region on a quarterly 
basis and recently in the great southern re-
gion; and occasional telehealth consultations 
on demand from south-west region. It is com-
mon knowledge that this system-wide service 
access issue will continue to be a challenge 
over the next decade.  
The Neurocare program is the preferred com-
munity generic neurological support service 
provider within major rural regions of Western 
Australia (Neurological Council of WA, 2015). 
The provision of evidence based neurological 
support has up till now been limited to non-
hospital involvement, precluding the communi-
ty neurological nurses from participating in the 
vital discharge planning and community care 
coordination for in-hospital patients with neu-
rological conditions. A retrospective review of 
the south-west region Neurocare service re-
vealed that only 6 referrals from the local re-
gional hospital were received in 2011 (Table 
1). Of the 6 patients referred, 4 were males 
aged between 53 and 70 years, and 2 were 
females aged 64 and 68 years; 2 males and 1 
female had a stroke, 2 males had Parkinson’s 
disease  and 1 female had herpes simplex 
infected right eye; and the average length of 
hospital stays was 28 days (14 and 42 days). 
All 6 patients had their referrals initiated on 
the day of separation from the hospital to 
home; the average time taken by the commu-
nity neurological nurse to make contact with 
these patients was 31 days; and there was no 
record of any re-hospitalisation within the first 
month of discharge home. From this review 
the Neurological Council of WA identified a 
gap as a key priority for improvement; this gap 
was the root cause for low referral rate and 
access delay to community specialised neuro-
Diagnosis 
Gender Age 
(yr) 
No. LOS 
(days) 
Readmission 
within 28 days of 
separation 
Days taken to 
be seen by CNN 
Parkinson’s disease M 61 1 28 0 35 
Left stroke F 64 1 32 0 30 
Right stroke M 53 1 21 0 31 
Left stroke M 67 1 24 0 29 
Parkinson’s disease M 70 1 42 0 30 
Herpes simplex right eye 
F 68 1 
14 
0 
32 
Mean 63 6 26 0 31 
Table 1 (Above): Patient Profile of Referrals to the Neurocare Program in 2011 
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logical support, increased length of hospital 
stay and a stymied patient flow system. This 
gap was deemed to have significant impact on 
both the hospital system and the community 
support service delivery, and considered re-
mediable through better utilisation of existing 
resources.  
Setting and Project Design 
Both the local regional hospital and the Neuro-
logical Council of WA’s Neurocare program 
served to provide hospital care and communi-
ty neurological support, respectively in the 
south-west region of WA.  In 2011 a unique 
opportunity arose for service re-design. The 
local regional hospital and the Neurological 
Council of WA had been successful in obtain-
ing a grant from the WA Health’s Clinical Inte-
gration and Innovation Grant of the Quality 
Incentive Program (QUIP) for a co-design pro-
ject.  
This project involved a new approach to ser-
vice delivery, a neurological integrated care 
pathway (NICP), which is based on an inward-
outward model of practice (Figure 1). This 
model integrated acute care and community 
support services so to create an ‘express ac-
cess to community neurological support’ that 
would improve the discharge process. Opera-
tional procedures and documents were devel- 
oped to formalise this practice change, all 
framed in the context of what was best for pa-
tient care.   
A community neurological liaison nurse 
(CNLN) position was created and funded by 
the QUIP grant. The Neurological Council of 
WA developed the job specification form with 
selection criteria, and became the governance 
organization for this position. The successful 
applicant was a community neurological nurse 
in the Neurocare program who had the 
knowledge of locally based services and neu-
rological nursing support expertise. The role of 
the CNLN had been recognized as a key suc-
cess factor for the day-to-day partnering and 
care team processes as well as the overall 
project. 
Key Outcome Measures 
The project’s key outcomes included estimat-
ed service impact on the hospital system and 
the Neurocare program, and quality of patient 
care.  
Method 
Adult neurological patients treated in the ma-
jor regional hospital and suitable for discharge 
home were prospectively enrolled into the 
NICP between July 2012 and June 2013. 
Nurses were asked to record on each pa-
tient’s NICP when a referral to the Neurocare 
program was initiated. The CNLN also record-
ed the dates on the NICP when she saw the 
patients. The CNLN served as the ‘express 
referral system’, this was made possible 
through her regular attendance and participa-
tion in the weekly multidisciplinary team meet-
ings. The CNLN was responsible for collection 
Figure 1 (Above): NICP: Inward–Outward Model of Practice 
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of the project data, which included patients, 
gender, age, diagnosis, length of hospital 
stay, referral dates, discharge dates, dates 
patients first seen by the CNLN, and readmis-
sions. This dataset was analysed to ascertain 
the service impact on the hospital system and 
the Neurocare program, and quality of patient 
care including patient satisfaction ratings. Pa-
tient satisfaction was assessed by asking the 
patients or their carers to complete a survey 
form at 3 months after the initial referral date. 
All information was treated in a way that com-
plied with ethical requirement of anonymity 
and confidentiality. 
Results and Outcomes 
There were 104 admissions for 92 patients as 
shown in Table 2. Of the 92 patients 39 
(42.4%, 33 males aged 45-65 years, 6 fe-
males aged 57-62 years) had Parkinson’s dis-
ease, 23 (25%, 15 males aged 48-57 years, 8 
females aged 63-69 years) had stroke syn-
dromes, 15 (16.3%, 5 males aged 64-71 
years, 10 females aged 62-72 years) had de-
mentias, and the remaining 15 (16.3%, 6 
males aged 46-62 years, 9 females aged 49-
65 years) had various neurological diagnoses.  
Estimated service impact on the hospital 
system: The average length of hospital stay 
for the cohort was 9 days and there were 12 
patients readmitted during the pilot period, 
approximately 2 readmissions every 3 
months. The average length of hospital stay 
had decreased significantly from 28 days in 
2011 to 9 days currently (a 65.4% decrease) 
with a low rate of re-admission (approximately 
11.5%).  These results were of clinical im-
portance in terms of efficient hospital bed use 
and patient flow impact.    
Estimated service impact on the Neurocare 
program: The 104 referrals represented more 
than 17 times the number of referrals in 2011. 
The CNLN attended to all referrals within 7 
days of their referral dates, this demonstrated 
a 77.4% decrease compared to 2011 where 
patients were attended to up to 31 
days.  These results showed a promising up-
ward change in service throughput for the 
Neurocare program.   
Quality of patient care: Quality of patient 
care referred to the deliberate engagement of 
patients and their family carers with education 
and advice relevant to actual and possible 
effects of their conditions including those self-
management skills for living with the particular 
neurological condition by the CNLN, and the 
early linkage with the CNLN who would be 
their primary neurological nurse in the com-
munity. Of the 104 referrals 99 were first seen 
in the hospital and only 5 were first seen one 
to two days after discharge home by the 
CNLN. The impact of this deliberate approach 
to care included high patient satisfaction rat-
ings and low readmissions. Patient satisfac-
tion ratings were obtained from the survey 
forms completed by 63 patients. As shown in 
table 3, the satisfaction ratings were extremely 
high.  The low readmissions rate could be in-
ferred as less morbidity and relatively good 
health for the cohort under the support of the 
Neurocare program. 
Conclusion and Discussion  
Traditionally referrals to a community service 
agency occur by chance or are stimulated by 
crisis and the emergence of a particular prob-
lem (Freeman & Thompson, 2000; Boter et 
al., 2004). Indeed, the NICP with the inward-
outward model is superior to that of the tradi-
tional referral system for it serves as a conti-
nuity thread for smooth transitioning of care 
between hospital and home. The inter-
professional exchange between hospital and 
community services is in itself an invaluable 
resource of relationship development and ser-
vice integration (Aspinal, Bernard, Spiers 
& Parker, 2014). This may include the transfer 
of understanding, knowledge, insights and 
skills in self-management, symptoms and life-
style influencing factors that help in care deci-
sions and problem solving. More importantly 
the patient journey home was fully supported 
and positively influenced through this service 
integration. The NICP with the inward-outward 
model has been proven to be a practical 
method of resource utilisation in health service 
provision, and that it can be easily reproduci-
ble and sustainable. This new model of ser-
vice delivery may also offer a cost-saving op-
portunity in terms of reduced length of hospital 
stay, readmissions and hospital bed use as 
well as improved patient flow.   
Whilst acknowledging that the project has 
ended in June 2013 the new practice contin-
ues to be used in its original frame. The con-
tinuing flow of referrals to the Neurocare pro-
gram clearly demonstrates true consolidation 
of the practice change. In this case service 
integration has achieved the best value from 
existing resources and can be regarded as a 
viable model of service delivery for long term 
neurological conditions.     
Strength and limitations 
The strengths of this observational study in-
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cluded a large sample size in a major regional 
hospital, the inclusion of service impact of 
both hospital system and community support 
service and quality of patient care as out-
comes. Future work needs to focus on main-
taining long-term sustainability of this new 
model of practice. The limitations include the 
lack of a control group, and data collection by 
a person who was not blinded to the study.   
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